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[57] ABSTRACT 
An encoded telephone signalling apparatus and method 
provides pleasant, relatively distinct and quickly distin 
guishable personalized call destination information and 
distinctive call origin information signals within an 
audible ringing pattern. The ring pattern or envelope is 
partitioned into two segments, the ?rst segment provid 
ing call destination and identifying which party should 
answer the call, the second segment providing call ori 
gin information. The second segment contains informa 
tion such as, for example, whether the call is an inside 
call (intercom), an outside call (central office), or a 
priority call. Within the ?rst segment, call destination 
information is encoded in a melodic contour pattern. 
Within the second segment, call origin information is 
encoded by varying the number of pulses obtained from 
a single frequency audio signal which is syncopated to 
the melodic contour pattern provided by different audio 
frequencies in the ?rst segment. 

22 Claims, 4 Drawing Sheets 
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1 . 

APPARATUS AND METHOD FOR ENCODING 
TELEPHONE RINGING SIGNALS 

BACKGROUND OF THE INVENTION 

1. Technical Field 
This invention relates to ring signaling and more 

particularly, to an apparatus and method for encoding 
telephone ringing signals. 

2. Description of the Prior Art 
Telephone users often ?nd it desirable to have infor 

mation about the origin and destination of a received 
call prior to the call being answered. Because the tele 
phone user may not be near a telephone, the use of 
visual signaling may not provide the information de 
sired. Some telephone communication systems now 
provide users with distinctive ringing signals which 
identify whether the received call is an external (central 
of?ce) call or an internal (intercom) call. Additional 
information, such as the priority of an internal call, is 
also incorporated into this distinctive ringing signal 
format. 

In other telephone communication systems, users are 
provided with call destination information using a per 
sonalized ringing signal. Personalized ringing enables 
each user to determine whether he or she is the intended 
recipient of an incoming call by listening to and decod 
ing the ring signal. These distinctive and/or personal 
ized ringing features are provided in communication 
systems using a coded ringing signal. 

In certain applications, telephone users desire both 
the distinctive and personalized ringing features in a‘ 
telephone communication system. A coded ringing 
circuit providing both of these features is disclosed in 

' U.S. Pat. No. 4,477,697, issued to T. _H. Judd et al. on 
Oct. 16, 1984. The ring pattern in this ringing circuit is 
partitioned into two segments with the ?rst segment 
providing a distinctive ring signal and the second seg 
ment providing a personalized ring signal. While the 
coded ringing circuit has been satisfactory in providing 
both features, it is nevertheless desirable to provide an 
improved ring pattern. 

SUMMARY OF THE INVENTION 

In accordance with the invention, an encoded tele 
phone signaling apparatus and method'provides pleas 
ant, relatively distinct and quickly distinguishable per 
sonalized (call destination information) and distinctive 
(call origin information) signals within the same audible 
ringing pattern. The ring pattern or envelope is parti 
tioned into two segments. The ?rst segment provides 
the call destination information and identi?es which 
party should answer the call. The second segment pro 
vides the call origin information. This second segment 
contains information such as, for example, whether the 
call is an inside call (intercom), an outside call (central 
of?ce), or a priority call. Within the ?rst segment, call 
destination information is encoded by time division 
multiplexing different audio frequencies into ?xed sub 
segments interrelated as part of a melodic contour pat 
tern. Within the second segment, call origin information 
is encoded by varying the number of pulses obtained 
from a single frequency audio signal. This single fre 
quency audio signal is syncopated to the melodic con 
tour pattern provided by the different audio frequencies 
in the ?rst segment. No signal is present in the time 
period between pulses during this second segment, 
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In an illustrative embodiment, a common control 
module of a communication system transmits the call 
destination and origin information of a ringing signal in 
a coded digital format to a called station. Circuitry 
within the called station receives and decodes this 
coded digital ringing signal into an analog composite 
ringing signal having appropriate pre?x and suffix seg 
ments. In the illustrative embodiment, the pre?x seg 
ment is 800 milliseconds (MS) long and is divided into 
eight 100 MS intervals while the suf?x segment is 800 
MS long and is divided into eight 100 MS intervals. A 
programmable tone generator is selectively enabled and 
frequency programmed during the appropriate time 
intervals to generate the composite ringing signal. This 
ringing signal is provided to a transducer which audibly 
outputs the desired coded ringing signal. 

BRIEF DESCRIPTION OF THE DRAWING 

This invention and its mode of operation will be more 
clearly understood from the following detailed descrip 
tion when read with the appended drawing in which: 
FIG. 1 is a simpli?ed block diagram of a telephone 

communication system employing the invention; 
FIG. 2 shows multiple ring cycles of an encoded 

ringing signal in accordance with the invention; 
FIG. 3 shows a repertoire of encoded ringing signal 

segments and subsegments in accordance with the in 
vention; and 
FIG. 4 shows a flow chart disclosing the method of 

encoding ringing signals in accordance with the inven 
tion. . 

Throughout the drawings, the same elements when 
shown in more than one ?gure are designated by the 
same reference numerals. 

DETAILED DESCRIPTION 

With reference to FIG. 1, there is shown a simpli?ed 
block diagram of a telephone communication system for 
incorporating the present invention. The system in 
cludes a common control unit 109 which connects to 
one or more central of?ce lines, such as 110, and which 
connects to two or more station sets, such as 108 and 
112, via facilities 104 and 111, respectively. Control unit 
109 establishes and controls all intercom and central 
of?ce line communications. Program memory 101 pro 
vides instructions to central processor unit (CPU) 100 
for controlling the various operating features and func 
tions of the system. Data memory 102 is utilized by the 
CPU for storing and accessing data associated with 
performing the various functions and features pro 
grammed in program memory 101. In the illustrated 
embodiment CPU 100 is a microprocessor, program 
memory 101 is read-only~memory (ROM) and data 
memory 102 is a combination of both random access 
memory (RAM) and electrical erasable programmable 
read-only memory (EEPROM). The input/output in 
terface circuit 103 contains the well~known switching, 
network control, and line circuits required by the sys 
tem to establish, maintain and terminate communica 
tions. 

Station set 108 includes an interface 105, tone encoder 
106, and speaker 107. The telephone handset and other 
well-known apparatus and circuits of station set 108 are 
part of interface 105 and operate in a conventional man 
ner. Interface 105 also conditions the signals sent to and 
received from facility 104 for use with tone encoder 
106. Toner encoder 106 includes circuitry for convert 
ing binary (digital) ring data words received from com 



4,995,075 
3 

mon control unit 109 into a ringing signal which has 
been encoded with call destination and call origin infor 
mation. The speaker 107 audibly outputs the encoded 
ring signal to the user. ' 

Control unit 109 is programmed in a straightforward 
manner to periodically generate binary ring data words 
for transmission to a station set in the ringing mode. The 
data utilized to form ring words consists of data which 
is preprogrammed into program memory 101, pro 
grammed by the user into data memory 102, or deter 
mined by CPU 100 according to call characteristics. By 
way of example, user programming could determine the 
assignment of call destination (pre?x) codes and the 
CPU 100 could determine the call origin (suffix) infor 
mation, which is reflective of whether the call is an 
intercom, central of?ce, transfer or high priority call. 
Under program control, control unit 109 collects the 
various data from tables, memory locations, and/or 
registers and formats the data into the ring data word 
for transmission to the appropriate station set. While the 
invention as disclosed is directed to telephone commu 
nication systems, it is contemplated that the present 
invention can be implemented in a similar manner to 
convey information in other varieties of signaling sys 
terns. 

Referring now to FIG. 2, there is shown a ?rst and a 
second ring cycle (tl-t3, t4-t6) of the analog composite 
ringing signal generated using the apparatus and 
method of the present invention. In accordance with 
the invention, call destination information is provided in 
a pre?x segment (t1) of an active ring period (t1,t2) of a 
ring cycle and call origin information is provided in a 
suf?x segment (t2) of the active ring period of the ring 
cycle. 
As illustrated in FIG. 2, the ring cycle (t1,t2,t3) is 

5200 MS and includes the active ring period (t1,t2) of 
1600 MS and a quiescent period (t3) of 3600 MS. While 
the time intervals illustrated in FIG. 2 are the approxi 
mate preferred values, the operation and utilization of 
the present invention, without deviating from the spirit 
or scope thereof, may be adapted to provide other time 
intervals for the active, i.e., pre?x and suf?x, and quies 
cent portions of a ring cycle. 

Referring next to FIG. 3, there is shown a repertoire 
of selectable active portions of the ring cycles illus 
trated in FIG. 2. Active portion 301 shows the pre?x 
and suf?x segment representations, i.e., the active ring 
period, of a ring cycle. The pre?x segment is 800 MS 
long and is divided into eight 100 MS subsegments 
while the suf?x segment is 800 MS long and is similarly 
divided into eight lOO MS subsegments. 

In the prefix segment representations 302 through 
309, each 100 MS time interval designated as Pl-P8 is 
occupied by an (a), (b) or (0) character. Each of these 
characters is representative of a selected frequency tone 
with the primary selection requirements being that (a) 
be lower in frequency than (b) and, similarly, (b) be 
lower in frequency than (c). The frequency tones se 
lected are melodic contours wherein the pre?x patterns 
reflective of the call destinations differ by their “ups” 
and "downs”. The melodic contours are signi?cantly 
more distinctive and also pleasing when a relatively 
small difference exists between the selected frequency 
tones of the melodies. As shown in the pre?x segment 
representations 302 through 309, each character repre 
sentative of a frequency tone occupies two consecutive 
100 MS time intervals. The melodic contour for each of 
the pre?x segment representations 302 through 309 are 
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4 
thus provided as four-note melodies. In the embodi 
ment, frequencies that are illustratively associated with 
characters (a), (b), (c) and (d) are respectively 698 Hz, 
784 Hz, 880 Hz and 1046 Hz. ' 

In the suf?x segment representations 310 through 
314, each 100 MS time interval designated as Sl-S8 is 
represented either by an (e) or (-) character. The occur 
rence of the (e) character in designated 100 MS time 
intervals is re?ective of the call origin and represents a 
frequency tone that is selected to be musically related to 
the preceding melodic contour tones. This call origin 
tone is provided in a syncopated simple suf?x pattern. 
This tone is syncopated in the sense that it occurs on the 
up-beat of the rhythm that is established by the person 
alized melody provided in the call destination tones. It 
is a simple pattern in the sense that only rhythm is var 
ied and not the length of the tones. For optimal recogni 
tion, the call origin tone is musically related, e. g., a scale 
note contained in the scale of the melody of the person 
alized pattern. In the embodiment, a frequency that is 
illustratively associated with character (e) is 932 Hz. 
The (-) character shown in the suf?x segment represen 
tations 310 through 314 reflects the absence ofa tone in 
the corresponding subsegments. 
Pre?x segment representations 302-309, show‘ eight 

codes which can be used in providing destination infor 
mation in the pre?x segment of an analog composite 
ringing signal. And suf?x segment representations 
310-314 show ?ve codes which can be used in provid 
ing origin information in the ringing signal. The com 
posite ringing signal is thus comprised of one code from 
the pre?x segment and one code from the suf?x seg 
ment, each code being selected according to the desti 
nation and origin information that is provided. 
As indicated, the pre?x segment signal identi?es 

which parties should answer the telephone call. The 
pre?x segment signal is comprised of ?xed subsegments 
of 100 MS, each of which can contain one of four fre 
quency tones (a), (b), (c) and (d). The code for one party 
is shown in the pre?x segment representation 302 and 
includes 200 MS of the (a) frequency tone followed by 
200 MS of the (b) frequency tone followed by 200 MS 
ofthe (0) frequency tone and ended by 200 MS ofthe (a) 
frequency tone for the pre?x segment. Similarly, fre 
quency segment representations 303 through 309 illus 
trate other tone code combinations for up to eight 
parties using the (a), (b), (c) and (d) frequency tones. 
When no called party identi?cation is provided the 

telephone station may be programmed to ring in a con 
ventional manner using either of the above combination 
of frequency tones as the default code. This frequency 
tone will be provided throughout the call destination 
segment of the ringing signal. Alternatively, a single 
frequency or a frequency modulated tone code may be 
provided throughout the call destination sequence of 
the ringing signal. Call origin information will. in this 
instance, continue to be presented as described herein. 
The suf?x segment signal is comprised of an (e) tone 

whose pulses vary in number. As noted, the suf?x seg 
ment signal identi?es an incoming call as being a prior 
ity, transfer outside, or inside telephone call. A ring 
signal for an inside (e.g., intercom) telephone call as 
shown in suf?x segment representation 310 comprises 
an 800 MS absence of tone in time slots S1 through S8 
of the suf?x segment. An outside telephone call as 
shown in suf?x segment representation 311 includes a 
100 MS absence oftone in slot S1, followed by a 100 MS 
(e) frequency tone in slot 52 and then 600 MS absence 
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of tone in slots S3 through S8 of the suffix segment. A 
ring signal for a transfer telephone call is shown in suffix 
segment representation 312 and includes a 100 MS ab 
sence of tone in slot S1 followed by a 100 MS (e) fre 
quency tone in slot S2, followed by a 100 MS absence of 
tone in slot S3, followed by a 100 MS (e) frequency tone 
in slot S4 and then 400 MS absence of tone in slots S5 
through S8 of the suffix segment. A ring signal for a 
priority telephone call is shown in suf?x segment repre 
sentation 313 and includes a 100 MS absence of tone in 
slot 81 followed by a 100 MS (e) frequency tone in slot 
S2, followed by a 100 MS absence of tone in slot S3, 
followed by a 100 MS (e) frequency tone in slot S4, 
followed by a 100 MS absence of tone in slot S5, fol 
lowed by a 100 MS (e) frequency tone in slot S6 and 
then 200 MS absence of tone in slots S7 and S8 of the 
suffix segment. 
Yet another optional ring signal for a telephone call is 

shown in suf?x segment representation 314. This ring 
signal differs from the ring signal for a priority call in 
that slot S8 also includes a 100 MS (e) frequency tone. 
This is an optional user programmable suffix ring pat 
tern that will provide additional information about the 
origin of the call. For example, a user desirous of being 
alerted when a call from a particular party is received 
may program his or her telephone station to ring with 
this suf?x ring pattern. This is achievable in some tele 
phone communication systems such as an integrated 
services digital network (ISDN system wherein the 
calling number identi?cation is provided along with the 
incoming ring signal. 

Referring next to FIG. 4, there is shown a flow chart 
illustrating the operation of the telephone communica 
tion system in providing the encoded telephone ringing 
signals. The functions provided by CPU 109 are advan 
tageously determined by a process or program stored in 
memory 101. 
The process is entered at decision 401 where it is 

determined whether an incoming or intercom call has 
been received by the telephone communication system. 
If a call has not been received, the process remains at 
decision 401 awaiting the arrival of a call. If a call has 
been received, the process advances to step 402 where a 
personal ring pattern corresponding to a particular sta 
tion set in the communication system is retrieved from 
a memory bank or table depicted in step 403. This mem 
ory bank or table is convently located in data memory 
102. 
The personal ring pattern selected may be one of 

eight different patterns previously selected by the user. 
In the absence of the user a telephone selecting a pat 
tern, personal pattern number 1 may serve as the default 
pattern and provisions for such are easily provided. 
Once the current personal ring pattern has been. re 

trieved from the table, the process advances to step 404 
where a determination is made as to whether the call is 
an intercom call, i.e., originated inside the communica 
tion system. If so, the process advances to step 405 
where suffix A is appended to the personal pattern. 
Since suffix A, as represented by the suffix segment 
representation 310 shown in FIG. 3, has a pattern with 
out tones, no tones are appended to the personal ring 
pattern in this instance. The process next advances to 
step 406 where the ring pattern is acoustically outputted 
at the appropriate station set. The process is then exited. 

Referring once again to decision 404, if it is deter 
mined at this decision that the call is not an inside call, 
the process advances to decision 407 where a decision is 
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6 
made as to whether the call is an outside call, e.g., re‘ 
ceived from a central of?ce. If so, similar to the previ 
ous step, an appropriate suffix, in this instance suf?x B, 
is appended to the personal pattern at step 408 and the 
complete pattern is acoustically outputted at the appro 
priate station set. A transfer call is similarly processed 
by decision 409 and step 410 with suffix C being ap 
pended to the personal ring pattern. A priority call is 
likewise processed by decision 411 and step 412 with a 
suffix D added to its personal pattern. If after consider 
ing decisions 404, 407, 409 411 and 413, the process fails 
to find an appropriate suf?x match for the data then 
being considered, it assumes an error condition in step 
413 and the process is exited. 

Various other modi?cations of this invention are 
contemplated and may obviously be resorted to by 
those skilled in the art without departing from the spirit 
and scope of the invention as hereinafter de?ned by the 
appended claims. 
We claim: 
1. A communication system including a control unit 

and a plurality of stations connected thereto, each sta 
tion having a capability of communicating with other 
stations in the system, said system comprising: 
means for dividing an active ring interval of an audi 

ble ringing signal into a first and a second segment; 
means for generating during said ?rst segment one of 

multiple groups of first encoded audible tone sig 
nals arranged in a melodic contour pattern, each 
group providing information for specifying the 
destination of a received call; and 

means for generating during said second segment one 
of a group of second encoded audible tone signals, 
each signal of the group providing information for 
specifying the origin of the received call. 

2. The communication system as in claim 1 wherein 
each of the first encoded audible tone signals comprises 
a pulse of one of multiple frequency audible tone sig 
nals, each of said tone signals having a common pulse 
width. ' 

3. The communication system as in claim 1 wherein 
each one of the group of second encoded audible tone 
signals is syncopated to the melodic contour pattern. 

4. The communication system as in claim 3 wherein 
each of the second encoded audible tone signals com~ 
prises at least one of multiple pulses of a single fre 
quency audible tone signal, each tone signal having a 
common pulse width. 

5. The communication system as in claim 1 wherein 
the means for generating the second encoded audible 
tone signals further includes means for generating said 
signals such that each signal has a unique number of 
pulses of a single frequency. 

6. The communication system as in claim 5 further 
comprising means for dividing the second segment into 
multiple subsegments and~for including the number of 
pulses of a second encoded audible tone signal in se 
lected subsegments and no signal in nonselected subseg 
ments. 

7. The communication system as in claim 6 wherein 
the control unit includes means for transmitting an en 
coded ringing signal specifying the audible tone signals 
to be generated at a station, and the station includes 
means for receiving said encoded ringing signal and for 
generating said audible tone signals. 

8. A communication system including a control unit 
and a plurality of station sets connected thereto, each 
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station having a capability of communicating with other 
stations in the system, said system comprising: 
means for dividing an active ring interval of an audi 

ble ringing signal into a ?rst and a second segment; 
means for generating during said ?rst segment one of 

multiple groups of ?rst encoded audible tone sig 
nals, each group being arranged in a melodic con 
tour pattern for providing information of a ?rst 
type about a received call; and 

means for generating during said second segment one 
of a group of second encoded audible tone signals, 
each signal of the group being syncopated to the 
melodic contour pattern for providing information 
of a second type about the received call. 

9. The communication system as in claim 8 wherein 
said ?rst type of information speci?es the destination of 
said received call. 

10. The communication system as in claim 8 wherein 
said second type of information speci?es the origin of 
said received call. 

11. The communication system as in claim 8 wherein 
said second type of information speci?es the priority of 
said received call. 

12. A method of encoding an audible ringing signal of 
a communication system, said method comprising the 
steps of: 

dividing an active ring interval of an audible ringing 
signal into a ?rst and a second segment; 

generating during said ?rst segment one of multiple 
groups of ?rst encoded audible tone signals ar 
ranged in a melodic contour pattern, each group 
providing information for specifying the destina 
tion of a received call; and 

generating during said second segment one of a group 
of second encoded audible tone signals, each signal 
of the group providing information for specifying 
the origin of the received call. 

13. The method of encoding an audible ringing signal 
as in claim 12 wherein each of the ?rst encoded audible 
tone signals comprises a pulse of one of multiple fre 
quency audible tone signals, each of said tone signals 
having a common pulse width, 

14. The method of encoding an audible ringing signal 
as in claim 13 further including the step of syncopating 
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each one of the group of second encoded audible tone 
signals to the melodic contour pattern. 

15. The method of encoding an audible ringing signal 
as in claim 14 wherein each of the second encoded 
audible tone signals comprises at least one of multiple 
pulses of a single frequency audible tone signal, each 
tone signal having a common pulse width. 

16. The method of encoding an audible ringing signal 
as in claim 12 further including the step of generating 
the second encoded audible tone signals such that each 
signal has a unique number of pulses of a single fre 
quency. 

17. The method of encoding an audible ringing signal 
as in claim 16 further including the steps of dividing the 
second segment into multiple subsegments, and includ 
ing the number of pulses of a second encoded audible 
tone signal in selected subsegments and no signal in 
nonselected subsegments. 

18. The method of encoding an audible ringing signal 
as in claim 17 wherein the second segment is comprised 
entirely of nonselected subsegments. 

19. A method of encoding an audible ringing signal of 
a communication system, said method comprising the 
steps of: 

dividing an active ring interval of an audible ringing 
signal into a ?rst and a second segment; 

generating during said ?rst segment one of multiple 
groups of ?rst encoded audible tone signals, each 
group being arranged in a melodic contour pattern 
for providing information of a ?rst type about a 
received call; and _ 

generating during said second segment one of a group 
of second encoded audible tone signals, each signal 
of the group being syncopated to the melodic con 
tour pattern for providing information of a second 
type about the received call. 

20. The method of encoding an audible ringing signal 
as in claim 19 wherein said ?rst type of information 
speci?es the destination of said received call. 

- 21. The method of encoding an audible ringing signal 
as in claim 19 wherein said second type of information 
speci?es the origin of said received call. 

22. The method of encoding an audible ringing signal 
as in claim 19 wherein said second type of information 
speci?es the priority of said received call. 

‘I * * t * 


